This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 




Europaisches Patentamt 

European Patent Office © Publication number: 0 214 659 

Office europeen des brevets ^2 



® EUROPEAN PATENT APPLICATION 

.© Application number: 86112525.0 © Int. CI. 4 : C 07 K 7/06 

© Dat*off..in B : 10.09.86 A 61 K 37/02 



® Priority: 10.09.85 JP 198606/85 

@ Date of publication of application: 
18.03.87 Bulletin 87/12 

® Designated Contracting States: 
s BE CH DE FR 6B U NL SE 

© Applicant: GREEN CROSS CORPORATION 
18-1. tmabaahi 1-chome Higashl-ku Osaka-ehl 
Oseka(JP) 

@T Inventor: Mimura,Tsutomu 
2-4-A4-1 08, Yamada Nishi 
SuKa-shlOsaka(JP) 



© Inventor: Kohoma, Yasuhiro 
2-13-3,Furuedal 
Sulta-shfOseka(JP) 

<§) Inventor: Fukaya, Chlkara 

2-11-33-604, Kema-cho Miyakojima-ku 
Osaka-shi OsakatJP) 

Inventor: Watanabe, Masahiro 
570-22, Okuradani Shimlzu 
Akashi-shi Hyogo(JP) 

© Inventor: Yokoyame, Kazumasa 
2-7-2-201, Terauchi 
Toyonaka-shi Osaka (JP) 

© Representative: Lehn, Werner, Dipi-lng. et al, 

Hoffmann, EWo & Partner Petentanwahe Arabella stress* 
4 (Sternhaue) 
D-8000 Munchen 81 (DE) 



© Peptide derivatives, process for the production thereof and pharmaceutical compositions containing same. 

® New peptide derivatives represented by the followino 
general formula 

R,-Pro-Hyp-R 2 

wherein R, is a hydrophobic radical, R 2 is a hydrophilic 
radical, 

Pro la prolyl and Hyp is hydroxyprolyl show more powerful 
Inhibitory action against platelet agglutination than con- 
ventional drugs and have potential use as anti-agglutination 

\| agent The peptide derivative can be prepared by condensing - 

J a peptide containing a hydrophobic radical with a carboxylic 
•dd containing a hydrophilic radical. 

J) The invention relates also to pharmaceutical com- 

J> positions containing the new peptide derivatives as active in- 

Q gradients. 
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Peptide derivatives, process for the production thereof 
and pharmaceutical conpos j.tions containing s.ame 

BACKGROUND OF THE INVENTION 



This invention relates to new peptides useful as a 

medicine. This invention also relates to processes for 

preparing new peptides and pharmaceutical compositions contaii 
ing same. 

5 An active peptide, Pro-Hyp-Gly-Ala-Gly , (hereinafter 

referred to as compound P) , is known from Japanese Patent 
Application (OPI) NO. 165356/82 (the term "OPI" as used 
herein means an "unexamined published application") . This 
: compound has potent anti-arrhythmic and pla-telet-agglutina- 

10 tion preventing activity. 

Compound P showed low toxicity and was expected as a 
remedy against ischemic cardiac insufficiencies. However, 
its effective dose for oral administration is rather large 
compared with conventional drugs, and its action does not 

15 last long as is apparent from its half-life in the blood as 
short as about ten minutes. Therefore, improvement has been 
desired. 

SUMMARY OF THE INVENTION 
The object of this invention is to provide new 
20 peptide derivatives having higher physiological activity, 
cell membrane permeability, absorption speed and metabolic 
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turnover compared with compound P. 

Another object of this invention is to provide pro- 
cesses for producing new peptide derivatives. 

As a result of extensive studies it has now been 
found that these objects can be achieved by production of 
compounds having a general structure of (Hydrophobic group) - 
Pro-Hyp- (Hydrophilic group). This invention was accomplish- 
ed based on these findings. 

Thus this invention relates to new peptide deriva- 
tives represented by general formula (I) 

R. -Pro-Hyp-R, tlJ 

wherein R; represents a hydrophobic radical, R 2 represents a 
hydrophilic radical. Pro stands for prolyl and Hyp stands 

for hydroxyprolyl. 

In another aspect, this -invention relates to a 
process for producing new peptide derivatives represented by 
general formula (I) 

R 1 -Pro-Hyp-R 2 (I) 

wherein R x represents a hydrophobic radical, R 2 represents a 
hydrophilic radical. Pro stands for prolyl and Hyp stands 
for hydroxyprolyl, by condensing a peptide containing a 



hydrophobic radlca! with . carboxyUc aold oo„tai„l n9 a 
hydrophilic radical. 

BRIggL DESCRIPTION O P THE DRAWINGS 
Figure 1 shows the In vi t rc . inhibitory effects "of 
compound P (control, and compound HP (compound of Example 1, 
against agglutination of rat PRP (olatelet-rich plasma, 
induced by arachidonic acid. 

Figure 2 also illustrates the in yAfcrjj. inhibitory 
effects of compounds P and HP against thrombin-induced 
agglutination of rat PRP. 

Figure 3 further shows the in. vit^o inhibitory 
effect^ of compounds P and HP against agglutination of xat 
washed platelets induced by Ca ionophore A-23187. 

DETAILED DE SCRIPTION OF THE INVRNTTOM 
The hydrophobic radical may be the residue of a 
hydrophobic, amino acid, or linear or branched 1C to 10 C 
alkyl, 6C to IOC aryl, or 7C to 10c aralkyl hav±ng & 

or branched alkyl moiety. These hydrophobic radicals may 
also contain, in the main and/or side chains, keto, carbo- 
xyl, hydroxy!, ether, ester, acid amide or amino acid resi - 
dues . 

As typical examples of hydrophobic amino acids there 
may be mentioned, among others, phenylalanine, tryptophan, 
leucine and isoleucine. The most preferred hydrophobic 
radicals are those represented by the following general 
f ormul a 
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*3~<§)-<CH 2 > n -X- ' (ID 

wherein X represents -CO-, -CH(COOH)- or -CH 2 ~? R3 repre- 
sents hydrogen or hydroxyl; and n is an integer from 1 to 8, 
preferably from 1 to 4 . 
5 As examples of the hydrophilic radical may be men- 

tioned linear or branched 1C to 16C alkyl , 6C to 16C aryl 
and 7C to 1 6C aralkyl having a linear or branched alkyl moi- 
ety, containing, at the terminal thereof, carboxyl , suf onic ■ 
acid, sulfate, amino, quaternary ammonium, phosphate , hydro- 

10 xyl, acid amide, thiol, nitrile, thiocyanate , nitro or imino 
group, or halogen atom. In addition, some peptide residues 
or peptide derivatives may also be used as the hydrophilic 
radical. In the latter case, suitable peptide is one com- 
posed of 2 to 6 amino acids (preferably glycine (Gly) or 

15 alanine (Ala)), for example, a peptide represented by for- 
mula IIII) . 

Gly-Ala-Gly (III) 

The compounds (I) of this invention can be prepared, 
for example, by condensing a peptide containing a hydro- 
20 phobic radical with a carboxylic acid containing a hydro- 
philic radical- 
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Of the compounds of formula (I), those in which R 
is the radical represented by formula"" (II) and ^ is the 
residue of compound (III,, namely, a compound represented by 



f ormul a 




CH 2 ) n -X-Pro-Hyp-Gly-Al a-Gly (lv) 



wherein R3, X and n have the same meanings as defined above, 
can be synthesized by condensing a peptide containing a 
hydrophilic radical represented by 

{Pro) m~ H yP- G ly-Al a-Gly (v) 

wherein m is 0 or 1. wi*-* =. „__^ 

or 1, with a carboxylic acid containing a 

hydrophilic .radical represented by a formula 




C Vn-* (VI) 



wherein Y represents JS-OH, when m is 1, or 

R C00H 
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or -CH-N — X when m is 0. 

ioOH 4 C00H 

As the amino-protective group may be used, for 
example, t-butoxycarbonyl (BOC), benzyloxycarbonyl (herein- 
after abbreviated as Z) or. tosyl group. 

The compound of formula (V) and the compound of for- 
mula (VI) each is used in a concentration of preferably from 
0.1 to 1.0 M, more preferably 0.1 to 0.5 M. 

Any known condensing agents may be used, but the 
preferred is a carbodiijnide such as N ,N 1 -dicyclohexylcarbo— 
diimide (DCC) . " The condensing agent is preferably used., in 
an amount of 1 to 3 mol equivalents, more preferably 1.1 to 
1.3 mol equivalents . 

The proportion of the condensing agent, the com- 
pound of formula (V) and the compound of ' formula (VI) is 
preferably 1-3/1/1-3, more preferably 1.1-1.3/1/1.1-1.3 by 
mol equivalent. 

Preferable solvents include ethyl acetate, aceto- 
nitrile, dichloromethane, chloroform, tetrahydrofuran and 
N , N-dimethyl formamide . 

The condensation reaction is preferably carried out 
at a temperature in the range from -10 to 100*C, most 
preferably in the range from 0 to 50°C, for 2 to 20 hours. 

More particularly, a compound of formula (I) in 



___021A6_5_9 

which R 2 is a radical represented by lU-YO^ (CH„) -co- 

and R 2 is the residue of compound (lir), namely, a compound 
o£ 



CH 2 ) n -CO-Pro-Hyp-Gly-Al a-Gly ( V1 1 , 



can be synthesized by condensation between compound P and a 
carboxylic acid represented by the formula (VIII) 





R 3-\ O /- tCH 2 >„-«>-°H 



(VIII) 



Compound P is a pentapeptide which may be prepared 
by known method, as detailed below (the liquid phase method 
and the solid phase method). 

A compound of formula (I) i„ which Rj is a rad ._ 

cal represented by R 3~<fO^M CH 2 >n or 
R 3-^0>^ C «2>n-CH(COOH)- sn d Rj ls the Qf 

compound (in), namely , a compound repre5ented fay 
(IX) or (X) 
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R 3 — / \-HCH2 ) ^CH^-Pro-Hyp-GIy-Al a-Gly 



(IX) 



R 3 — / Q \-+CH 2 ) n -CH(COOH)-Pro-Hyp-Gly-Al a-Gly (X). 



can be synthesized by reaction of the compound of formula 

r 

(XI) 



Hyp-Gly-Al a-Gly 



(XI) 



with a compound of formula (XII) or (XIII), respectively. 




(XII) 



r* COOH 



"HO 



^CH 2 ) n -CH-N— ^ 



(XIII) 



COOH 



H 



COOH 



The reaction conditions are the same as described 



1 0 abov e . 
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The N-sub.tituted proline derivative (compounds 
<XII) end (Xlli,, mav be easUy . obtained by reductive 
amination fro- proUne and a corresponding aldehyde or o- 
Icetocerboxylic acid, as described in Fie ser , ' „„„ 
gesgents for Or^n ic_Svnth £ sis , A W1 ley- Int erscience Publi- 
cation, vol. IV, p. 448-449 (1974). 

The compound, of formula (I) thus formed can be 
isolated and purified by ,el filtration, ion-exchange 
chromato 9 r.phy, high performance liquid chromatography (*«:, 
using a reverse coiumn, silica g.i chromatography, or by 
combinations thereof. Either of the solid phase method and 
the liguld phase metnod (a. described in s. Aonuma et al 
Chem. Pham. gull , „, .3332-333, and 3340-3346 „9 80 ) ' 
ibid,. 32, 219 - 227 „ 984)/ j. ph.^, ^ 5< 40 . 4() ()982) 
and XaKugaxu ZaesM , ^03, o62 _ 666 ,„„„ ahoBn ^ My ^ 

used for the synthesis of compound P end compounds of :,XI, 
and (I) . % T 



Solid phase method 



BOC-Gly 

R : > 

TEA, CHClg 

• 1) 50% TFA/CH-Cl. 
BOC-Gly-R : 1 2 ^ 

2) 10% TEA/CH 2 C1 2 

3) BOC-Ala, DCC, CH 2 C1 2 

1), 2) 

BOC-A1 a-Gly-R ■ v 

3) BOC-Gly. DCC, CH 2 C1 2 

1), 2) 

BOC-Gly-Al a-Gly-R — — — ; _j 

3) BOC-Hyp(OBzl), DCC, CH 2 C1 2 

BOC-Hyp(OBzl ) -Gly-Al a-Gly-R 

' : -'r or I 
(V) (I) 



1), 2) 

: > 

3) BOC-Pro, DCC, CH 2 C1 2 

BOC-Pro-Hyp(OBzl ) -Gly-Al a-Gly-R 

I I 

I or I 

(P) (I) 



R: Chlorinated resin 

DCC: Dicyclohexylcarbodiimide 
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TEA: Triethyl amine, 

BOCi tert-Butoxy carbonyl ' 

TFA: Trifluoroacetic acid 

Bzl: Benzyl 

Liquid phase method 

BOC-AlaOSu 
Gly-OBzl TosOH • ^ 

1) HC1, AcOEt 
B0C-A1 a-Gly-OBzl ^ 

2) BOC-GlyOSu 

BOC-Gly-Ala-Gly-OBzl H ^ AC ° Et ; 

2) BOC-Hyp(OBrl )OSu 
BOC-Hyp(OBzl ) -Gly-Al a-Gly-OBzl 

1 1 
i or i 

' (V) (J) 

1) HC1, AcOEt 

— ' > 

2) BOC-ProOSu 

BOC-Pro-Hyp(OBzl)-Gly-Ala-Gly-OBzl 

} I 
i or i 

(P) (1) 
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Su: Succinimide 
AcOEt: Ethyl acetate 



j,z - 
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Tos: 




Bzl : Benzyl 

In actual practice, it is preferable that compounds 
(P) and (VIII) are used for the succeeding steps with their 
5 protective groups left unreleased, as shown in the Examples 
given below. 

The peptide derivatives of this invention represent- 
ed by the general formula (I) show more potent " inhibitory 
action against platelet agglutination than conventional 
10 drugs and are useful as anti-agglutination agent* 

In actual application, said peptide derivatives may 
be used in the form of parenteral injections, tablets, 
capsules or ^powder. 

Typical daily dose of said peptide derivatives is in - 
15 the range from 1 mg to 500 mg for adults. 

The following Examples and Test Examples further 
illustrate this invention but are not intended to limit its 
scope. 
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Synthesis of HO-^Q^CH^^o-Pro-Hyp-Gly-Al^Gly (i ) 

U) S2K'S2ji 0f ^^-^^-ycarbonyl-L-alanyl-g^e^e 

To a solution of 12.9 g of glycine benzyl ester 
tosylate in 200 ml acetonitrile cooled to 0-C, was added 
dropwise triethylamine (5.3ml), followed by addition of 
12 g of N-tert-butyloxycarbonylalanine N-hydroxysuccinimide 
ester (prepared by reaction of N-tert-butyloxycarbonyl- 
alanine with N-hydroxysuccinimide in the presence of dicy- 
clohexylcarbodiimide) . The resulting solution was stirred 
at 0«C for one hour and then at room temperature for 18 
hours. At the end of reaction, the solvent was distilled 
off under reduced pressure, the residue was extracted with 
ethyl acetate, and the extract was washed with 5% acetic 
acid. water and saturated aqueous solution of sodium 
chloride in that order, giving 16 g of crude product. 
Purification of this crude product by silica gel chromato- 
graphy (chloroform:methanol « 40:1) afforded 12.6 g of pu re 
N-tert-butyloxycarbonyl-L-aianyl -glycine benzyl ester. 
1 H NMR (CDC1 3 ), 6 : 

1.35 (d, J = 7Hz, 3H), 1.42 (s, 9H) 

4.02 (d, J « 5Hz. 2H), 3.95 - 4.35 (m, 1H) 

5.12 (s, 2H), 5.45 (d, J - 7Hz) 



7.12 (t, J - 6Hz, 1H), 7.28 (s, 5H ) 

3310/ 1738, -1682, 1655 cm" 1 

(2) Preparation of N-tert-butyloxycarbonyl-glycyl-L-alanyl- 
glycine benzyl ester 

A solution of N-tert-butyloxycarbonyl-L-alanyl~ 
glycine benzyl ester (12.6 g) in 80 ml of anhydrous ethyl 
acetate was added dropwise over a period of 15. minutes to 
130 ml of 4N HC1 solution in anhydrous ethyl acetate pre- 
viously cooled to 0*C, and the mixture was stirred at room 
temperature for 30 minutes- At the end of reaction, the 
solvent and excess, hydrogen chloride were distilled off 
under reduced pressure, giving white solid. 

This solid was dissolved in 200 ml acetonitrile, the 
solution was cooled to 0 # C, and 5.3 ml of triethylamine was 
added dropwise to the solution, followed by addition of 
11.2 g of N-tert-butyloxycarbonyl -glycine N-hydroxysuccini- 
mide ester (prepared by reaction of N-tert-butyloxycarbonyl - 
glycine with N-hydroxysuccinimide in the presence of dicy- 
clohexylcarbodiimide) . The resulting solution was stirred 
at 0°C for 20 minutes and then at room temperature for 18 
hours. At the end of reaction, 10 ml of 5% acetic acid was 
added, the solvent was distilled off under reduced pressure, 
the residue was extracted with ethyl acetate, and the 
extract was washed with 1% acetic acid, water and saturated 
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aqueous solution of sodium chloride in that order, given " 
15 g of crude product. Purification' " of this crude product 
by silica gel chromatography (chloroform methanol = 40:1) 
afforded 10.6 g of pure product. ~ 
BOC-Gly-Al a-GlyOBzl 

X H NMR (D«SO-dg + CDC1 3 ) , tf : 

1.26 (d, J m 7Hz, 3H), 1.40 (s, 9H) 
3.62 (d, J - 5Hz, 2H), 3.90 (d, J - 5Hz, 2H) 
4.41 (t, J - 7Hz, 1H), 5.09 (s, 2H) 
6.60 (t, J = 5Hz, 1H), 7.30 (s, 5H) 
7.79 <d, J - 7Hz, 1H), 8.18 (t, J = 5Hz, 1H) 
IR,v KBr : 

3300, 1745, 1648 era" 1 

(3) Preparation of N-tert-butyloxycarbonyl-O-benzyl-L-hv- 
droxyprolyl-glycyl-L-alanyl-glycine benzyl es?er * 

A solution of N-tert-butyloxycarbonyl-glycyl-L- 
alanyl-glycine benzyl ester (9.95 g) in 80 ml of anhydrous 
ethyl acetate was added dropwise over a period of 15 minutes 
to 120 ml of 4.3N HC1 solution in anhydrous ethyl acetate 
previously cooled to O'c, and the mixture was stirred at O'c 
for 10 minutes and then at room temperature for 15 minutes.' 
At the end of reaction, the solvent and excess hydrogen 
chloride was distilled off under reduced pressure, giving 
white solid. 

This solid was suspended in 200 ml acetonitrile, the 
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suspension was cooled to 6*C, and 3.5 ml of tri ethyl amine 
was added dropwise to the suspension, followed by addition 
of 11.6 g of N-tert-butyloxycarbonyl-o-benzyl-L-hydroxy- 
proline N-hydroxysuccinimide ester (prepared by reaction of 
N-tert-butyloxycarbonyl-O-benzyl-L-hydroxyproline with N- 
hydroxysuccinimide in the presence of dicyclohexylcarbodi- 
imide) . Acetonitrile (100 ml) was further added, and the 
resulting mixture was stirred at 0*C for 20 minutes and then 
at room temperature for 18 hours. At the end of reaction, 
10 ml of 5% acetic acid was added, the solvent was distilled 
off under reduced pressure, the residue was extracted with 
ethyl acetate, , and the extract was washed with 0.1% acetic 
acid, water and saturated aqueous solution of sodium chlo- 
ride in that order, giving 17 g of crude product. Purifica- 
tion of this crude product by silica gel chromatography 
(chloroformrmethanol - 20:1) afforded 14 g of pure product. 
BOC-Hyp( OB zl ) -Gly-Al a-GlyOBzl 
1 H NMR (CDC1 3 ), 6 : 

1.32 - 1.44 (m, 12H), 2.0 - 2;. 5 (m, 2H) 

3.4 - 4.75 (m, 9H), 4.43 (s, 2H) 

5.05 (s, 2H), 7.05 - 7.8 (m, 13H) 

3290, 1752, 1700, 1665, 1638 cm"" 1 

(4) Preparation of N-tert-butyloxycarbonyl-L-prolyl-O-benz- 
yl~L-hydroxyprolyl-glycyl-L-alanyl-glycine benzyl ester 



■ - • J ♦ ?_ * t 0 9 

■ '■■4- ■ ':.:'.T^".".™:r~_-.:.™;^_;„-;.. 
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A solution of N-tert-butyloxycarbonyl-O-benzyl-L- 
hydroxyprolyl-glycyl-L-alanyl-glycin'e benzyl ester (14.0 g) 
in 80 ml of anhydrous ethyl acetate was added dropwise over 
a period of 15 minutes to 100 ml of 5.2N HC1 solution in 
anhydrous ethyl acetate previously cooled to 0'c, and the 
mixture was stirred at 0*C for 10 minutes and then at room 
temperature for 10 minutes. At the end of reaction, the 
solvent and excess hydrogen chloride were distilled off 
under reduced pressure, giving white solid. 

This solid was suspended in 200 ml acetonitrile, the 
suspension was cooled to 0'C, and 3.3 ml of triethylamine 
was added dropwise to the suspension, followed by addition 
of 8.2 g of N-tert-butyloxycarbonyl-L-proline N-hydroxysuc- 
cinimide ester (prepared by reaction of N-tert-butyloxycar- 
bonyl-L-proline with N-hydroxysuccinimide in the presence of 
dicyclohexylcarbodiimide). The resulting mixture was 
stirred at 0*C for one hour and then at room temperature for 
18 hours. At the end of reaction, 10 ml of 5% acetic acid 
was added, the solvent was distilled off under reduced 
pressure, the residue was extracted with ethyl acetate, and 
the extract was washed with 0.1% acetic acid, water and 
saturated aqueous solution of sodium chloride in that order, 
giving 17 g of crude product. Purification of this crude 
product by silica gel chromatography (chloroform-.methanol = • 
20:1) afforded 3.5 g of pure product. 
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BOC-Pro-Hyp(OBzl ) -Gly-Al a-Gly-OBzl 
1 H NMR (CDC1 3 ), 6: 

1.40 (d, J = 7Hz, 3H), 1-43 (s, 9H) 
1.6 - 2.7 (m, 6H), 3.2 - 4.8 (m, 12H) 
5 4.52 (s, 2H), 5.12 (s, 2H) 

7.1 - 7.8 (m, 13H) 

3310, 1752, 1670 cm" 1 

(5) Preparation of N-3-(4-benzyloxyphenyl )propionyl-L- 
LO prolyl -O-benzyl-L-hydroxyprolyl-glycyl-L-aiahyl -glycine 

benzyl ester 

L-Pr oly 1 -L-hydroxy prolyl -g lycyl -L- al anyl -glycine 
benzyl ester hydrochloride (1.81 g) (prepared in the synthe- 
sis of L-prolyl-D-hydroxyprolyl-glycyl-L-al anyl -glycine 
15 benzyl ester) was suspended in dichloromethane, the suspen- 
sion was cooled to 0°C, triethylamine (0.42 ml), 3-(4- 

*1 

benzyloxyphenyl ) propionic acid ( ) (1.12 g) arid dicyclo- 
hexylcarbodiimide (0.90 g) were added to the suspension, and 
the mixture was stirred at 0°C for 90 minutes. The reaction 

20 mixture was filtered, the filtrate was - concentrated, and the 
crude product thus obtained (3.7 g) was purified by silica 
gel chromatography (chloroform:methanol = 20: i), giving 
1,77 g of pure product. 
1 H NMR (CDC1 3 ), 6: 

25 1.41 (d, J = 7Hz r 3H), 1.7 - 4.2 (m, 19H) 

4.2 - 4.7 (m, 3H), 4.45 (s, 2H) , 4.95 (s, 2H) 
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5.06 (s, 2H), 6.77 (d, J . 9Hz. 2H) 

7.08 (d, J = 9Hz, 2H), 7.1 -'7.8 (m, 18H) 



IR»v 

max 



3310, 1750, 1650 (bs)cra" 1 
(*1) Preparation of 3- (4-benzyloxyphenyl )propionic acid 
1) 3-(4-Hydroxyphenyl propionic acid (5g), potassium car- 
bonate (16 g) and tetr ahydrofuran (50 ml) were placed in a 
three-necked flask, 8.5 ml of benzyl bromide was added 
dropwise through a syringe under stirring, and the mixture 
was heated under reflux overnight. After filtering off the 
solid matters, the solvent was distilled off, and the 
residue was purified by column chromatography on silica "gel 
(50 g), affording 9.25 g (89.3%) of pure benzyl 3-(4- 
benzyioxyphenyl) propionate. ". 

2) Benzyl 3- ( 4 -ben zyloxy phenyl ) propionate (9.25 g) and a 
solution of 2.8 g potassium hydroxide in 95% ethanol 
(125 ml) were placed in a flask, and the mixture was heated 
under reflux for 30 minutes. At the end of reaction, the 
solvent was distilled off, ethyl acetate was added to the 
residue, and the resulting mixture was transferred to a 
separating funnel. After washing with IN HC1 and water, the 
ethyl acetate layer was collected and dried over anhydrous 
sodium sulfate, the solvent was distilled off from the dried 
solution, and the residue was recrystallized from ethyl 
acetate/hexane, affording 5g (72.7%) of pure 3-(4-benz- 
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yloxyphenyl ) propionic acid. 

. ..- « 

X H NMR (CDC1 3 ), 6 : 

2.4 - 3.1 (m, 4H), 4.98 (s, 2H ) 

6.82 (d, J = 9Hz, 2H), 7.08 (d, J = 9Hz, 2H) 

7.30 (s, 5H) 

max 

1690, 1612, 1582 cm"" 1 

(6) Preparation of N-3-(4-hydroxyphenyl) propionyl-L-prolyl- 
L-hydroxyprolyl-glycyl-L-alanyl -glycine 

To a solution of N-3-(4-benzyloxyphenyl )propionyl-L- 
pr o 1 y 1 -O-b e n z y 1 -L-hy d r o xy pr o 1 y 1 -g 1 y c y 1 -L- a 1 an y 1 -g 1 y c in e 
benzyl ester (122 mg) in 5 ml methanol was added 61 'mg/<6.£ 
10% palladium/carbon, and the mixture was stirred at room 
temperature for 90 minutes under normal pressure of hydro- 
gen. At the end of reaction, the catalyst was filtered off, 
and the filtrate was concentrated, given 69 mg of crude 
product. Purification by silica gel chromatography (chloro- 
formimethanol = 2:1) afforded 37 mg of pure product. 
X H NMR (MeOH-d 4 + CDC1 3 ) , 6: 

1,40 (d, J - 7Hz, 3H), 1.6 - 2.4 (m, 6H) 

2.4 - 3.1 (m, 4H), 3.2 - 4.8 (m, 11H) 

6.62 (d, J = 8Hz f 2H), 6.94 (d, J = 8Hz, 2H) 

rr> KBr 
IR ' V max : 

3300, 1630 cm" 1 
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EXAMPLE 2 



Synthesis of <^O^ CH 2)2- C0 - pro -Hyp-Gly-Al a -Gly (i - a , 

BOC-Gly (22 g) and triethyl amine (17.5 ml) were 
dissolved in a mixture of ethanol (133 ml) and chloroform 
(67 ml), a resin (50 g) was put in this solution, and the 
mixture was stirred at room temperature for one hour and 
then heated under reflux at 90'c for 48 hours. The resin 
thus treated was collected by filtration, washed with 
ethanol, acetic acid, water and methanol in that order, and 
dried at a temperature Jbelow 30'c under reduced pressure. 
The BOC-Gly-Resin (55.7 g; 20.3 mmol Gly) thus obtained was 
placed in a solid-phase reactor (700 ml capacity), and 
amino-acid residues were successively introduced to the 
resin by ^repeating the cycle of protect ive-^roup removal, 
neutralization and coupling as shown below. 

1) Washing thrice with 350 ml of dichloromethane for 
three minutes; 2) releasing the protective groups by 
treating twice with 350 ml of 5% trifluoroacetic acid/ 
dichloromethane (for three minutes and 20 minutes each); 
3) washing eight times with 350 ml of dichloromethane for 
three minutes; 4) neutralization by treating twice with 
350 ml of 10% triethylamine/dichloromethane for three 
minutes and ten minutes each; 5) washing five times with 
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350 ml of dichloromethane; 6) adding 60.8 nunol of BOC- 
amino-acid and 250 ml of dichloromethane and- mixing for 
ten minutes; 7) adding 60.81 mmol of dicyclohexylcar- 
bodiimide and 100 ml of dichloromethane and continuing 
reaction for two hours; and 8) washing five times with 
350 ml of dichloromethane. 

BOC-Ala, BOC-Gly, BOOHyp(OBzl ) , . BOC-Pro and 3- 
phenylpropionic acid were introduced by repeating the cycle 
of operations described above, and the resulting resin was 
vacuum-dried at a temperature below 30*C. The dry resin was 

r 

placed in an HF-reactor, anisole (10 ml) and anhydrous 
hydrofluoric acid (100 ml) were added, and the reaction was 
carried out at 0*C for one hour. Excess hydrofluoric acid 
was distilled off, the residue was thoroughly washed with 
methanol, the resin was filtered off, and the filtrate was 
concentrated, leaving 8 g of oily product. Purification by 
silica gel column chromatography (chloroform: methanol ■ 4:1) 
gave 4.3 g of pure product. 

^ NMR (Me0H-d 4 + CDC1 3 ) , 6: 

1.41 (a, J - 7Hz, 3H), 1.5 - 2.4 (m, 6H) 

2.5 -.3.1 (m, 4H), 3.2 - 4.7 (m, 11H) 

6.8 (s, 5H) 

to KBr 
IR ' v max 5 

3300, 1635 cm" 1 
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EXAMPLE 3 - 
compound in Table r was . prepared in the Same 

manner as Example l except that N-3-(4-ben 2 yloxyphenyl,- 
propyl-L-proline N-hydroxysuccinimide ester was used in step 
(4). 

EXAMPLE 4 

Compound (ii-a) in Table 1 was prepared in the same 
manner as Example 2 except that N-3 -phenyl propyl -L-pro line 
was used in place of BOC-Pro. 
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TEST EXAMPLE 1 
(Platelet agglutination inhibitory action) 
Blood samples were taken from the abdominal artery 
of rats by means of a syringe containing 3.8% solution'of 
sodium citrate, and the mixture (sodium citrate:blood = l s9) 
was centrifuged for ten minutes, giving platelet-rich plasma 
(PRP). 

PRP thus collected was placed in cuvettes and kept 
in an incubator held at 37'C for two minutes. Solutions of 
the compound obtained in Example x witn different concentra _ 
tions (diluted with a solution of l.SmM EDTA in a mixture of 
Tris-HCl buffer and sodium chloride solution (1:5)) were 
added, the resulting mixture in each cuvette was incubated 
for three minutes, and Ca ionophore A-23187 (f inal concen . 
tration: 4 uM ), arachidonic acid (In*,) or thrombin (0.8 u/ 
»D was added to measure the degree of . agglutination. A 
solution of heparin sodium was used in place of sodium 
citrate when arachidonic acid was employed as agglutination 
inducer. The result of test is summarized in Figures 1,2, 
and 3. As can be seen from these figures, HP (the compound' 
of this invention) showed about ten times stronger effects 
than compound P (control). 

TEST EXAMPLE 0 
(Acute toxicity) 
The compounds listed i n Table 1 were orally, paren- 
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terally and intravenously administered to mice (three head 
for each group) at a dose of 1 g/kg. No .mortality or 
abnormality was observed at all. 
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CLAIMS 



1. A peptide derivative ™p,'«« rt b, tt . fcU ^ 
general formula 



R 1 -Pro-Hyp-R 2 

wherein ^ is . hydrophobic roaical> ^ ^ ±> , hydrophulc 
radical . 

2. The peptide derivative as claimed in claijn 1# 
in said hydrophilic radical is -Gly-Al a-Gly . 

3. The Peptide derivative as claimed in claim 1, where- 
in sai d hydrophobic radical is a radical represented by the 
following general formula 




wherein X denotes -CO-, -CH(COOH)- or -CH - R „ . 

v.n 2 , r 3 stands for 

-OH or -H; end n is en integer from 1 to 8. 

4. The peptide derivative as claimed in ciaim 1. wnere . 
in said peptide derivative is . compouna rep „ sented by 



formula {IX) 
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wherein R 3 represents hydrogen or hydroxyl , and n is an 
integer from 1 to 8 . 

5. The peptide derivative as claimed in claim 1, where- 
in said peptide derivative is a compound represented by 
formula (X) 




CH 2 ) n -CH(COOH)-Pro-Hyp-Gly-Al a-Gly (X) 



wherein R 3 represents hydrogen or hydroxyl and n is an 
^ integer from 1 to 8. 

6. A process for preparing a peptide derivative repre- 
sented by general formula (I) 



I^-Pro-Hyp-R^ (i) 



wherein R^ represents a hydrophobic radical, R 2 represents a 
hydrophilic radical, Pro stands for prolyl, an Hyp stands 
for hydro xyprolyl, by condensing a peptide containing a 
hydrophobic radical with a carboxylic acid containing a 
25 hydrophilic radical. 



QMCrv-vtrv ^co 



7. The process as claimed in ^ clai» 6, wherein said 
peptide derivative is a compound represented by formula (iv) 




■ CH 2?n~ x ~ Pro ~ H yP^ 1 y~ A1 »-6ly 



(IV) 



wherein R 3 represents hydrogen or hydroxyl, X represents 
-CO-, -CH 2 - or -CH(COOH)-, and n is an integer from 1 to 8 . 

8. The process as claimed in claim 7, wherein said 
peptide derivative is prepared by condensing a peptide 
containing a hydrophilic radical represented by 



( Pr ° > m -Hyp-Gly-Al a-Gly 



(V) 



wherein m is 0 or 1, with a carboxylic acid containing a 
hydrophobic radical represented by a formula 




CH 2 ) n - Y 



(VI) 



wherein Y represents -C-OH, when m is 1, 



or -CH_-N — j 




COOH 
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o 

-CH-N £ 



or -CH-N when m is 0. 

' -COOH 
COOH H 

9. The process as claimed in claim 8, wherein said 
peptide derivative is prepared by condensing Pro-Hyp-Gly- 
Ala-Gly with a carboxylic acid represented by formula (VIII) 



R 3"\ O V 4CH 2 >n 




wherein R 3 and n have the same meanings as defined above. 

10. The process as claimed in claim 8, wherein said 
peptide derivative is prepared by condensing Hy p-Gly-Al a-Gly 
with a compound of formula (XII) 





CH 0 L -CH 0 -N— -/ (XII) 
H COOH 



wherein R 3 and n have the same meanings as defined above. 

11. The process as claimed in claim 8, wherein said 
peptide derivative is prepared by condensing Hyp-Gly-Ala 
with a compound of formula (XIII) 
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C H,) n -CH — N 

H' tOOH 




2 " | t/V ..J (XIII) 



COOH 



wherein ^ and n have the same meanings as defined above. 

12. The process as claimed in claim 6, wherein said 
condensation is carried out in a solvent. 

13. The process as claimed i„- claim 6, wherein said 
condensation is carried out at a temperature i„ the range 
from -10 to 100-c for 2 to 20 hours. 

14. The process as claimed in claim 13, wherein said 
condensation is carried out at a temperature in the range 
from 0 to 50 # C. 

15. The process as claimed i„ claim 6 , wherein said 

condensation is carried out in the presence of a condensing 
agent. 

16. The process as claimed in claim 15. wherein said 
condensing agent is N, N ■ -dicyclohexylcarbodiimide. 

17. The process as claimed in claim 6, wherein said 
peptide and said carboxylic acid each is used i„ a; concent- 
ration of from 0.1 to l.o m. 

18. The process es c lai „ e d in del* ,5. wherein said 
condensing agent is used in en amount of , to 3 „ol eguiva- . 
lents. 
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19. The process as claimed in claim 15, wherein said • ' 
condensation is carried out in the presence of said condens- 
ing agent, said peptide and- said carboxylic acid in the pro- • 
portion of 1-3/1/1-3 by mol equivalent. 

20. Pharmaceutical composition characaterized in that 
it contains a peptide derivatiave according to claims 1 to 
5 as the active ingredient. 

21. Use of a peptide derivative according to claims 1 to 5 
for the preparation of a pharmaceutical composition against 
platelet agglutination. 
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